Pineal gland hydroxyindole-O-methyl transferase (HIOMT) from rainbow trout (Salmo gairdneri) subject to temperature-dependent substrate inhibition by N-acetylserotonin.
The effect of different incubation temperatures on the activity of trout hydroxyindole-O-methyltransferase (HIOMT) was determined in order to study the potential effects of changes in environmental temperature on production of melatonin. In the study, N-acetylserotonin (NAS) was found to inhibit trout pineal HIOMT, inhibitory concentration decreasing with a decrease in incubation temperature. An increase in incubation temperature was accompanied by an increase in maximal velocity (Vm) and a decrease in affinity of the substrate NAS for the enzyme, while the affinity of the inhibitor NAS remained more or less constant with increase in temperature up to 30 degrees C. It was interesting to note that at subinhibitory concentrations of NAS, possibly concentrations within the normal physiological range, there was a balance between increased velocity and decreased affinity for substrate, with increase in temperature resulting in a constant rate of melatonin production. On the basis of these results it is suggested that substrate inhibition might be involved in modulation of melatonin production and that trout pineal HIOMT can maintain a constant rate of melatonin production over a wide range of temperatures by a combination of compensatory changes in enzyme kinetic parameters.